Abstract
Introduction
The sacrum is a triangular irregular type of bone, situated in the lower part of the vertebral column and at the upper and back part of the pelvic cavity 1 . The transverse process of sacrum is formed by the fusion of the transverse process and the costal elements to each other and to the rest of the vertebra, and forms the upper surface of the sacral lateral mass or ala 2 .
Anatomical variations occur frequently in the lower region of the vertebral column, making the sacrum the most variable portion of the vertebra. The variation may be attributed to the dependency of the final sacral morphology to the load-related fusion of the bone structure 3 . The bones of the body are the last to pass away after death, next to enamel of teeth. Hence, in establishing the personal identity with respect to sex, age and stature, medico legal experts, anatomist and anthropologist use the skeletal materials for giving their opinion 4 . Worldwide, various studies have been conducted on the determination of sex from variety of human bones i.e. skull, pelvis, long bones, scapula, clavicle, and the bones like metatarsals, metacarpals, phalanges, patella, vertebrae, ribs etc. The most popular statistical model in sex determination is recently developed discriminant function analysis which encouraged many forensic scientists to assess their anthropometric data 5 . Correct classification estimates for the discriminant function range from 66-72% 6 . The high accuracy of sex assessment (88.3 %) by the discriminant analysis of the sacral base is a valid method of estimating the sex of skeletal remains from a range of populations. A discriminant function analysis of the three variables of first sacral vertebra produced a prediction accuracy of 92.1% 7 .
The identification of sex in human skeletal remains an important component of many forensic investigations and should be based on measurements and observations on the entire skeleton to be meaningful 8 . Sacrum is an important bone for identification of sex in human skeletal system. Since it is a component of axial skeleton and because of its contribution to the pelvic girdle and in turn to the functional differences in the region between the sexes, it has an applied importance in determining sex with the help different of measurements carried upon it 9 .
A positive correlation was observed between the length of auricular surface and length of sacrum. Baptist 10 stated that it is an important bone in the teaching of sex differences. There is a certain corelation between the length of the sacrum and its auricular surface. Therefore, the sex determination can be statistically confirmed after evaluation of these two parameters. Sex-dependent differences have been noted in the pelvic bone anatomy, and so it follows that differences exist in the male and female sacrum 11 . Different measurement including alar length and auricular length of the sacrum shows variations among male and female. So it can be used for sexual dimorphism as is usual in anthropological work 12 . The knowledge of length of ala and auricular index of sacrum is essential in medico-legal practice for age, sex and race determination of an individual.
Materials and Methods
A total of 172 (one hundred seventy two) dry completely ossified , grossly normal adult human sacra of unknown sex was assessed. The sacra were collected from Department of Anatomy of Dhaka Medical College, Sir Salimullah Medical College and Shaheed Suhrawardy Medical College, Bangladesh Medical College, Medical College for Women and Hospital, Ibrahim Medical College and M H Somorita Medical College, Dhaka. The study samples were distributed in male and female sex groups by discriminant function analysis. With the help of digital slide caliper different measurements were recorded in millimeters. Length of ala was measured by the distance taking by one point on lateral most point of superior surface of body of first sacral vertebra and another point on lateral most part of ala (Fig-1) 10 . Maximum length of auricular surface was measured by taking one point on the upper most part of auricular surface and another point on the lower most part of auricular surface of sacrum (Fig.-II) 13 .
By using the above measurements the following indices 13, 14 were calculated.
Alar Index:

Auricular Index:
A comparison of the mean values between sexes was performed using the unpaired Student's't'-test, p-value<0.05 was considered statistically significant.
Ethical Clearance
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Results
The mean length value of ala was greater in female than male (P<0.001). Irrespective of side the mean length of the sacral auricular surface was greater in male than female and it was found statistically significant (P<0.001). After data collection, processing and analysis, the following observations were obtained : Table-III) . The difference between the mean value of alar index in male and female was isignificant (P >0.05). The mean value of auricular index was higher in male than female and the difference was statically significant (P<0.001). Irrespective of sides the mean length of ala was greater in female than male and it was found statistically significant (P<0.001). Various measurements of sacra of Agra region were taken by Mishra, et al 13 and they found that mean length of ala was 28.38 mm in male which was similar to present study and 31.67 mm in female which was not similar to the findings of the present study.
In this present study the mean (±SD) length of right and left sacral auricular surface was 56.65±6.24 mm Irrespective of side the mean length of the sacral auricular surface was greater in male than female and it was found statistically significant (P<0.001) and the findings of present study was similar to the findings of Mishra, et al 13 . Baptist 12 observed that mean values of all parameters of sacra were higher in males than in females. Analysis of the differences in the mean values of males and females were also undertaken and studied statistically. Among the males, the mean of the auricular length of sacrum was more than in the females and the difference was statistically significant ( P< 0.05).
The mean (±SD) value of alar index and auricular index was found 65.65±11.84 and 54.26±5.56 in male and 65.14±9.11 and 50.02±5.21 in female respectively. The difference between alar index in male and female was isignificant (P >0.05). The auricular index was higher in male than female and the difference was statistically significant (P<0.001).
The mean auricular index more in males than females was observed by Mishra et al 13 and the difference was statistically highly significant (P<0.001). So, sexual dimorphism was observed in the mean values of auricular index in different studies.
Conclusion
The present study showed that the mean length value of ala was greater in female than male (P<0.001). Irrespective of side the mean length of the sacral auricular surface was greater in male than female and it was found statistically significant (P<0.001). The auricular index was higher in male than female and the difference was statically significant (P<0.001). The present study therefore revealed that for sexing of sacrum, the reading obtained by alar length and auricular index of sacrum were relevant and more significant.
